Inotropic and chronotropic effects of propranolol in isolated atrium of rats with fructose-induced insulin-resistance
Insulin resistance (IR) is a metabolic deficiency associated with type 2 diabetes and commonly related to the pathogenesis of cardiovascular diseases, being the determining factor of the metabolic syndrome. This research aims to understand the chronotropic and inotropic effects of Propranolol in isolated atrium of rats with fructose-induced insulin-resistance. For this reason, 16 male Sprague-Dawley rats were assigned to two groups and given ad libitum access to one of the following diets: Perrarina® dog chow or Perrarina® dog chow supplemented with vegetable shortening and with fructose (20%) and sucrose (20%) added to the water supply. Both groups were maintained on their respective dietary regimens for eight months. At the end of this period insulin resistance was verified by routine blood test. The rat hearts were rapidly removed, and the atria were dissected and kept in Krebs solutions (37ºC, pH 7.4; 95% O2 - 5% CO2) in an isolated organ bath Letica®, connected to a polygraph Grass®, registering atria frequency. The Student´s t-test was used to evaluate statistical differences between the two groups (p<0.05). Cumulative dose-response curves with isoproterenol were established in basal condition, and after fifteen minutes of pre-incubation with propranolol (1x10-6 M). A significant positive chronotropic effect was observed in IR rats (68.92±4.16 vs 44.92±4.08 beats/sec of control; p<0.001). The maximum force of atrial contraction after pre-incubation with propranolol was significantly higher in the IR group (91.67±2.10 vs 42.6 ± 3.5; p<0.001). These findings suggest that a blunted response of atrial β-adrenoceptor to propranolol exists in rats with fructose- induced insulin-resistance.